Abstract. Some coincidence point theorems for ii-subweakly commuting mappings satisfying a general contractive condition are proved. As applications, some best proximity pair results are also obtained and several related results in the literature are extended to a new class of noncommuting mappings.
Introduction and preliminaries
Let X = (X, d) be a metric space and S a nonempty subset of X. We denote by CD(S) the family of nonempty closed subsets of S and by K(S) the family of nonempty compact subsets of S. Let D be the generalised Hausdorff distance on CD(S); i.e., for any
CD(S) D(A, B) = inf{e >0:AC B(B, e), B C B(A, e)} G [0, oo], where B(S,r) = U x€S B(x,r) (r > 0). Let T : S -• CD(S)
be a multimap. Then T is said to be a contraction if there exists 0 < A < 1 such that D(Tx,Ty) < Xd (x,y) for all x, y G S. If A = 1, then T is called nonexpansive. Let / : S -> S be a continuous map. Then T is called an /-contraction if there exists 0 < A < 1 such that D(Tx, Ty) < Ad(fx, fy) for all x,y G S. If A = 1, then T is called an /-nonexpansive map. A point x* G S is a fixed point of T (resp. /) if x* G Tx* (resp. x* -fx*). The set of fixed points of T (resp. /) is denoted by F(T) (resp. F(f )). A point x* G S is a coincidence point of / and T if fx* G Tx*. The set of coincidence points of / and T is denoted by C(f,T). The pair {f,T} is called (1) commuting if Tfx = fTx for all x G S; (2) TZ-weakly commuting [22] whenever {xn} and {yn} are sequences in X such that lim^oo fxn = t = limn_00 yn for some t G X, where yn G Txn for n G {1,2,...}.
Let S be a nonempty subset of a Banach space X. Then the set S is called p-starshaped with p G S if Ax + (1 -A)p G S for all x G S and all real A with 0 < A < 1. Suppose S is p-starshaped. Then a map / : S -> 5 is called affine if /(Ax + (1 -A )p) = A fx + (1 -A)/p for all G S and all real A with 0 < A < 1. A multimap T : S -> CD (X) is said to be demiclosed at yo £ X ii whenever {xn} C S and {yn} C X with yn G Txn are sequences such that {xn} converges weakly to xo and {yn} converges to yo in X, then yo G Txo-A Banach space X is said to satisfy Opial's condition [14] if for each xo G X and each sequence {xn} C X converging weakly to xo, the inequality Obviously, commuting maps are ii-subweakly commuting. However, the converse is not true in general (see [21] ).
Let 5 be a nonempty subset of a normed space E = (E, ||.||). The set
is the set of all best approximations in S to any element x G E. We recall the following notations (see [20, 23] 
condition. Let f : S -> S be a weakly continuous mapping and T : S -> K(S) an f -nonexpansive multimap. Then (/ -T) is demiclosed.
We also need the following result due to O'Regan, Shahzad and Agarwal
[16]. 
THEOREM 1.2. Let (X, d) be a complete metric space with T : X -• CD(X) and f : X -> X compatible maps and T(X) C f(X). Suppose f is continu-
The following results are due to Kirk, Reich and Veeramani [9] . 
LEMMA 1.3. Let S be a nonempty closed convex subset of a Hilbert space H. Then if A and C are nonempty closed bounded subsets of H, D(P S (A),P S (C))<D(A,C).

Main results
We begin by stating and proving our main result. [Ty,p] ) + dist(fy, [Tx,p}) }}.
THEOREM 2.1. Let S be a nonempty closed subset of a Banach space X. Let f : S -> S be a continuous affine mapping and T : S -> CD(S) a mapping such that T(S) is bounded and T(S) C f{S) and for x,y E S we have
D(Tx,Ty) < M(x,y); here M(x,y) = max{||/x -fy\\,dist(fx, [Tx,p\),dist(fy, [Ty,p]), ^[disttfx,
If S is p-starshaped with p € F(f), the pair {/, T} is R-subweakly commuting, and (/ -T)(S) is closed, then C(f,T) ^ 0. If, in addition, T is closed (that is, has closed graph), and there exists a y € C(f,T) which implies the existence o/lim^co f n y, then F(f) n F(T) + 0.
Proof. Choose a sequence {An} C (0,1) such that \n -• 1 as n -> oo and for n fixed, <pn(t) = (A where en is chosen so that An +en < 1. For each n, define Tn : S -> CD(S) by Tn(x) = AnTx + (1 -An)p for each x e S. Then for each n, Tn(S) C f(S) (note / is affine and S is p-starshaped) and for all x G S. This shows that the pair {/, Tn} is i?An-weakly commuting. Fix n and let {xj(n)} and {yl[n)} be sequences in X such that
As a result, the pair {/, Tn} is compatible for each n. Also, for fixed n, Since T(S) is bounded, it follows that fxn -yn -> 0 as n ->• oo. The closedness of (f-T) (S) further implies that 0 G (f-T)(S). Hence C(f, T) + 0. Since {/, T} is i?-subweakly commuting, for all x G S, fTx G CD(S) and there exists R > 0 such that D{Tfx, fTx) < Rdist(fx, [Tx,p] ).
Let x G C(f, T).
Then fxeTxC [Tx,p} and so dist{fx, [Tx,p] 
THEOREM 2.2. Let S be a nonempty weakly compact subset of a Banach space X. Let f : S -> S be a continuous affine map and T : S -• CD(S) a mapping such that T(S) C f(S) and for x,y £ S we have
D(Tx,Ty) < M(x,y)- here M{x,y) = max{||/x -fy\\,dist(fx, [Tx,p]),dist(fy, [Ty,p]), dist(fx, [Ty,p]) + disttfy, [Tx,p])]}.
If S is p-starshaped with p € F(f), the pair {f,T} is R-subweakly commuting, and (/ -T) is demiclosed at 0, then C(f,T) ^ 0. If in addition, T is closed, and there exists ay £ C(f,T) which implies the existence of limn^oo f n y, then F(f) n F(T) + 0.
Proof. As in the proof of Theorem 2.1, fx n -y n -• 0 as n -• oo. By the weak compactness of S, there exists a subsequence {x m } of {x n } such that x m -> y £ S weakly. Since (/ -T) is demiclosed at 0, it follows that 0 G (/ -T)y. Thus C(f,T) ± 0. Again, as in the proof of Theorem 2.1, REMARK 2.8. Theorem 2.5 and Corollary 2.7 reduce to a coincidence point theorem and a fixed point theorem, respectively, when A fl B ^ 0.
COROLLARY 2.3 ([21]). Let S be a nonempty weakly compact subset of a Banach space X satisfying Opial's condition. Let f : S -> S be a continuous affine map and T : S -> K(S) an f -nonexpansive mapping such that T(S) C f{S). If S is p-starshaped with p G F(f), and the pair {f,T} is R-subweakly commuting, then C(f,T) ^ 0. If, in addition, there exists ay £ C(f,T) which implies the existence of lim^oo
f n y, then F(f) fl F(T) ± 0.
